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(54) DEVICE AND METHOD FOR EXECUTING SUPERVISORY AND CONTROL OF 
SEMICONDUCTOR MANUFACTURING EQUIPMENT 

(57)Abstract: | ~ 

PURPOSE: To execute the supervisory and control of 
semiconductor manufacturing equipment by following exact 
machine utilization degree and machine processing process by 
supplying the operating parameter of processor to a computer 
in real time. 

CONSTITUTION: While using a real-time input, the important 
processing process parameter and productivity ability of 
machine 10 are supervised. In this case, the method is called 
device mutual operational process control EIPC. An EIPC 
interface supervises the important parameter of machine 
through a computer interface 11. Based on a software in a 
computer 13, the machine 10 can process analog and digital 
signals and can convert them to industrial units for analysis. 
In order to measure real machine performance in real time 
independently of technique used for the machine based on 
EIPC data, a quantitative machine model 13 can be utilized. 
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Inventive Step and Amendment in the Japanese Practice 

Inventive Step 

1. Overview 

Under Article 29(2} (Lack of Inventive Step) in the Japanese practice, the Examiner can find that 
a claimed invention lacks an inventive step when all the elements of the invention are known 
either from the disclosures in the cited references or from widely-known arts. Suppose the 
claimed invention comprises elements A, B and C, and one ched reference discloses elements A 
and B ! (corresponding to A and B, respectively) and another cited reference discloses element C 
(corresponding to C). The Examiner will find that the claimed invention lacks an inventive 
step if the Examiner determines that it is easy to combine these elements A', B' and C. The 
r^aminer can consider combining the elements to be easy if the claimed invention and the 
inventions disclosed in the cited references have a close relationship in either their technical 
fields or the problems to be solved, or if there is a suggestion in the cited references which would 
help a person skilled in the art conceive of the claimed invention, etc. 

2. Overcoming the objection 

First, please review the subject invention and the disclosures of the cited references, and then 
check if the following arguments can be made: 

1 ) A' (see the above example) does not correspond to A, and 

2) Combining elements A', B' and C is not easy. 

In 2), it is effective to point out any disclosure in the cited references that would prevent or 
discourage a person skilled in the art from combining the elements ("teaching away"). It can 
also be effective to argue that combining the elements disclosed in the ched references would 
not be easy because the problems to be solved in the cited references are quite different from one 
another or from the problem to be solved in the subject invention. 

If it is difficult to make the above arguments, it will then probably be necessary to add a 
limitation, D, not taught by any of the cited references to the subject claim by amendment 

In all cases, it is effective to reinforce the argument by pointing out that the feature of the 
invention not taught by the cited references provides an advantageous effect that cannot be 
obtained with the prior art disclosed in the cited references. 

Amendment 

In amendment, addition of new matter to the claims, specification or drawings is strictly 
prohibited. That is, the subject matter of all the amendments must be explicitly described in the 
claims, specification or drawings as originally filed, or, if not, must be completely self-evident 
from the descriptions in them. Hence, you need to explain to the Examiner where in the claims, 
specification or drawings the amendments are supported. 

If you have any further questions, please do not hesitate to contact us. 
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CLAIMS 

1 . A method of storing information in a database to characterize attributes outputted by different 
classes of equipment, comprising the steps of: 

providing a database memory device; 

storing in the database memory device a plurality of attribute data records, wherein the step 

of storing each attribute data record includes: 

storing in that record a first field identifying a class of equipment, 

storing in that record a second field identifying an attribute whose value is outputted 

by the class of equipment identified by the first field of that record, and 

storing b that record a third field specifying an ID which the class of equipment 

identified by the first field of that record assigns to the attribute vaiue identified by the second field 

of that record. 

2. The method of claim 1, wherein, for each attribute data record, the ID stored in the third field 
uniquely specifies the attribute stored in the second field for the class of equipment stored in the first 
field. 

3. The method of claim 1 , wherein, for each attribute data record, the ID stored in the third field 
uniquely specifies a command in response to which the class of equipment stored in the first field 
outputs the attribute stored in the second field. 

4. The method of claim 1, wherein, for each attribute data record, the ID stored in the third field 
uniquely specifies a command such that, in response to the class of equipment stored in the first field 
receiving said command, said class of equipment outputs the attribute stored in the second field. 

5. The method of claim 1 , wherein, for at least one attribute data record, the step of storing the 
second field further includes the step of: 

storing a fourth field identifying a position of a chamber connected to the class of equipment 
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identified in the first field. 

6. The method of claim 1 , wherein, for each' attribute data record, the first field identifies at least one 
model of equipment. 

7. The method of claim 1, wherein, for each attribute data record, the first field identifies at least one 
version of equipment. 

8. The method of claim 1, wherein, for at least one attribute data record, the step of storing the first 
field includes: 

storing a first subordinate field that identifies a model of equipment; and 
storing a second subordinate fieid that identifies a version of the model of equipment 
identified in the first subordinate field. 

9. The method of claim 1, wherein, for at least one attribute data record, the step of storing the first 
field includes: 

storing first and second subordinate fields that collectively identify a range of versions of an 
equipment model. 

10. The method of claim 9, wherein the first and second subordinate fields respectively identify a 
first version and a last version in said range of versions. 

11. The method of claim 1, wherein, for at least one attribute data record, the step of storing the first 
field includes: 

storing first and second subordinate fields that collectively identify a range of revision dates 
of an equipment model. 

12. The method of claim 1 1. wherein the first and second subordinate fields respectively identify a 
first revision date and a last revision date in said range of revision dates. 
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13. The method of claim 1, wherein the step of storing a plurality of attribute database records 
comprises the steps of: 

storing in the database memory a first record including said first field, wherein the first field 
of the first record identifies a first class of equipment that includes a first model of equipment; and 

storing in the database memory a second record including said first field, wherein the first 
field of the second record identifies a second class of equipment that includes a second model of 
equipment different from the first model. 

14. The method of claim 1 , wherein the step of storing a plurality of attribute database records 
comprises the steps of: 

storing in the database memory a first record including said first field, wherein the first field 
of the first record identifies a first class of equipment that includes a first version of a first model of 
equipment; and 

storing in the database memory a second record including, said first field, wherein the first 
field of the second record identifies a second class of equipment that includes a second version of said 
first model of equipment, the second version being different from the first version. 

1 5. The method of claim 1, wherein, for at least one of the attribute data records, the attribute 
identified in the step of storing the first field is a measurement of a process being performed in a 
semiconductor fabrication process chamber. 

16. The method of claim 1, wherein, for at least one of the attribute data records, the attribute 
identified in the step of storing the first field is an operating condition of a process being performed 
in a semiconductor fabrication process chamber. 

17. A method of storing information in a database to characterize attributes outputfed by different 
classes of equipment, comprising the steps of. 

providing a database memory device; 

storing in the database memory device a piui lity ttribute data records, wherein the step 
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of storing each attribute data record includes: 

storing in that record a first field identifying a class of equipment, 

storing in that record a second field identifying an attribute whose value is outputted 

by the class of equipment identified by the first field of that record, and 

storing in that record a third field specifying a conversion parameter that defines a 

conversion of the value of the attribute identified in the second field into physical units of 

measurement 

18. The method of claim 17, wherein, for at least one of the attribute data records, the conversion 
parameter stored in the third field specifies a physical unit of measurement. 

19. The method of claim 17, wherein, for at least one of the attribute data records, the conversion 
parameter stored in the third field specifies a scale factor. 

20. The method of claim 17, wherein, for at least one of the attribute data records, the conversion 
parameter stored in the third field specifies a range of physical values. 

21. A diagnostic apparatus for monitoring electronic equipment, comprising; 

a computer-readable data storage device in which a plurality of data records are stored, 
wherein each data record includes: 

a first data field that stores data identifying a class of equipment, 
a second data field that stores data identifying an attribute whose value is outputted 
by the class of equipment identified by the first field of that record, and 

a third data field that stores data specifying an ID which the class of equipment 
identified by the first field of that record assigns to the attribute value identified by the second field 
of that record; and 

a computer connected to read data from the data storage device. 
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22. The apparatus of claim 21, further comprising: 

a communications interface capable of being connected to receive data from the class of 
equipment identified in one of the data records; 

wherein the computer is connected to read data from the communications interface. 

23. The apparatus of claim 21, wherein, for each attribute data record, the ID stored in the third field 
uniquely specifies the attribute stored in the second field for the class of equipment stored in the first 
field. 

24. The apparatus of claim 21, wherein, for each attribute data record, the ID stored in the third field 
uniquely specifies a command in response to which the class of equipment stored in the first field 
outputs the attribute stored in the second field. 

25. The apparatus of claim 2i, wherein, for each attribute data record, the ID stored in the third field 
uniquely specifies a command such that, in response to the class of equipment stored in the first field 
receiving said command, said class of equipment outputs the attribute stored in the second field. 

26. The apparatus of claim 21, wherein at least one attribute data record further includes a fourth 
data field that stores data identifying a position of a chamber connected to the class of equipment 
identified in the first field. 

27. The apparatus of claim 21, wherein, for each attribute data record, the first field stores data 
identifying at least one model of equipment. 

28. The apparatus of claim 21, wherein, for each attribute data record, the First fie!d stores data 
identifying at least one version of equipment 

29. The apparatus of claim 21, wherein, for at least one attribute data record, the first data field 
includes: 



-29- 



WO 2D04/07946S 



PCT/US2004/003595 



a first subordinate field that stores data identifying a model of equipment; and 
a second subordinate field that stores data identifying a version of the model of equipment 
identified in the fust subordinate field. 

30. The apparatus of claim 21 , wherein, for at least one attribute data record, the first data field 
includes: 

first and second subordinate fields that store data that collectively identify a range of versions 
of art equipment model. 

3 1 . The apparatus of claim 30, wherein the data stored in the first and second subordinate fields 
respectively identify a first version and a last version in said range of versions. 

32. The apparatus of claim 21, wherein, for at least one attribute data record, the first data field 
includes: 

first and second subordinate fields that store data that collectively identify a range of revision 
dates of an equipment model. 

33. The apparatus of claim 32, wherein the data stored in the first and second subordinate fields 
respectively identify a first revision date and a last revision date in said range of revision dates. 

34. The apparatus of claim 21, wherein the plurality of attribute database records stored in the 
computer-readable data storage device include: 

a first record including said first field, wherein the data stored in the first field of the first 
record identifies a first class of equipment that includes a first model of equipment; and 

a second record including said first field, wherein the data stored in the first field of the 
second record identifies a second class of equipment that includes a second model of equipment 
different from the first model. 
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35. The apparatus of claim 21, wherein the plurality' of attribute database records stored in the 
computer-readable data storage device comprises: 

a first record including said first field, wherein the data stored in the first field of the first 
record identifies a first class of equipment that includes a first version of a first model of equipment; 
and 

a second record including said first field, wherein the data stored in the first field of the 
second record identifies a second class of equipment that includes a second version of said first model 
of equipment, the second version being different from the first version. 

36. The apparatus of claim 21, wherein, for at least one of the attribute data records, the attribute 
identified by the data stored in the first field is a measurement of a process performed in a 
semiconductor fabrication process chamber. 

37. The apparatus of claim 21, wherein, for at least one of the attribute data records, the attribute 
identified by the data stored in the first field is an operating condition of a process performed in a 
semiconductor fabrication process chamber, 

38. A diagnostic apparatus for monitoring electronic equipment, comprising: 

a computer-readable data storage device in which a plurality of data records are stored, 
wherein each data record includes: 

a first data field that stores data identifying a class of equipment, 
a second data field that stores data identifying an attribute whose value is outputted 
by the class of equipment identified by the first field of that record, and 

a third data field that stores data specifying a conversion parameter that defines a 
conversion of the value of the attribute identified in the second field into physical units of 
measurement; and 

a computer connected to read data from the data storage device. 
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39. The apparatus of claim 38, wherein, for at least one of the attribute data records, the conversion 
parameter stored in the third field specifies a physical unit of measurement. 

40. The apparatus of claim 38, wherein, for at least one of the attribute data records, the conversion 
parameter stored in the third field specifies a scale factor. 

41. The apparatus of claim 38, wherein, for at least one of the attribute data records, the conversion 
parameter stored in the third field specifies a range of physical values. 

42. A data storage medium for storing data that describes one or more attributes of at least one class 
of equipment, comprising; 

a computer-readable data storage medium in which a plurality of data records are stored, 

wherein each data record includes: 

a first data field that stores data identifying a class of equipment, 

a second data field that stores data identifying an attribute whose value is outputted 

by the class of equipment identified by the first field of that record, and 

a third data field that stores data specifying an ED which the class of equipment 

identified by the first field of that record assigns to the attribute value identified by the second field 

of that record. 

43. A data storage medium for storing data that describes one or more attributes of at least one class 
of equipment, comprising: 

a computer-readable data storage medium in which a plurality of data records are stored, 

wherein each data record includes: 

a first data field that stores data identifying a class of equipment, 

a second data field that stores data identifying an attribute whose value is outputted 

by the ciass of equipment identified by the first field of that record, and 

a third data field that stores data specifying a conversion parameter that defines the 

conversion of the value stored in the second field into physical units of measurement. 
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44. A computer-readable data storage medium in which is stored instructions executable by a 
computer to perform method steps for storing database records in a data storage device, wherein: 

the method steps comprise the step of storing in a data storage device a plurality of attribute 
data records; and 

said step of storing each attribute data record includes: 

storing in that record a first field identifying a class of equipment, 
storing in that record a second field identifying an attribute whose value is outpucted 
by the class of equipment identified by the first field of that record, and 

storing in that record a third field specifying an ID which the class of equipment 
identified by the first field of that record assigns to the attribute value identified by the second field 
of that record. 

45. A computer-readable data storage medium in which is stored instructions executable by a 
computer to perform method steps for storing database records in a data storage device, wherein: 

the method steps comprise the step of storing in a data storage device a plurality of attribute 
data records; and 

said step of storing each attribute data record includes: 

storing in that record a first field identifying a class of equipment, 
storing in that record a second field identifying an attribute whose value is outputted 
by the class of equipment identified by the first field of that record, and 

storing in that record a third field specifying a conversion parameter that defines a 
conversion of the value of the attribute identified in the second field into physical units of 
measurement. 
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